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1. Claims 9, 10 and 15-20 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 9, lines 1-2, the phrase "an electrode over said threshold switch" is vague 

and indefinite. Fig. 10 discloses the upper electrode [34] is part of the threshold switch 
(page 10, lines 12-14). Therefore, it is believed that the upper electrode [34] is over 
said phase change storage element only. 

Claim 15, line 2, the phrase "a periphery" is unclear whether it is being referred to the 
periphery of said phase change memory in claim 1. 

Claim 17, lines 1-2, the phrase "etching said groove in said periphery into said 
sacrificial light absorbing material" is not understood. Fig. 14 discloses a portion of the 
insulator [44] near the groove in said periphery is being removed and a portion of the 
sacrificial light absorbing material near the top portion of the groove is being removed. 
The applicant should rewrite claim 17 so that it reflects the process step in fig. 14. 

Claim 20, lines 1-3, the phrase "forming said groove in said periphery to a depth 
below the upper extent of said upper electrode and above the lower extent of said upper 
electrode" is vague and indefinite. Since claim 15 discloses the groove ([48] in fig. 12) 
in the periphery is formed all the way to the bottom of the phase change memory, the 
groove in said periphery has a depth below the upper extent of said upper electrode and 
below the lower extent of said upper electrode. The claim should rewrite as "forming 
said groove in said periphery to a depth below the upper extent of said upper electrode 
and below the lower extent of said upper electrode. 
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2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 21 and 27 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Technische Hochschule Karl-Marx-Stadt (DD 251 225 A1 in the IDS filed 
on 1/21/05). 

In regards to claim 21, Technische Hochschule Karl-Marx-Stadt shows all the 
elements of claimed invention in figs. 1 and 2. It is an apparatus, comprising: a phase 
change memory [9, 10] including a phase change storage element [9, (5, 7, 8)] and a 
phase change threshold switch [10, (2, 4, 5)]; a conductive line [2] coupled to said 
phase change storage element [9] and said phase change threshold switch [10]; and a 
via (an area where layer [4] extends through the silicon dioxide layer [3]) to said 
conductive line [2]. 

In regards to claim 27, Technische Hochschule Karl-Marx-Stadt further discloses a 
barrier layer [6] between the threshold switch [10, (a portion of layer [5] under layer [6], 
2, 4)] and the storage element [9, (a portion of layer [5] not under layer [6], 7, 8)]. 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1, 3-7, 11-13, 15, 21, 23, 24, 26, 27 and 29 are rejected under 35 
U.S.C. 102(e) as being clearly anticipated by Parkinson et al. 

In regards to claim 1, Parkinson et al. show all the elements of the claimed invention 
in figs. 4-12. It is a method, comprising: forming a phase change memory [500](the 
devices in the middle and right side of fig. 12) including a phase change storage 
element [130] and a phase change threshold switch [120]; and forming a damascene 
via ([340] formed under the memory [500] on the left of fig. 12) (the via [340] is 
considered as a damascene via because it is planarized by the chemical mechanical 
polishing techniques) (col. 13, lines 36-45) to a conductive line [270] in the periphery of 
said phase change memory. 

In regards to claim 3, Parkinson et al. show forming said switch [120] over said 
element [130]. 

In regards to claim 4, Parkinson et al. show forming, in said memory, a pore (the 
area occupied by [340]) over a substrate [240], said pore having a dimension smaller 
than the feature size possible with lithographic techniques (col. 13, lines 11-15). 

In regards to claim 5, Parkinson et al. show forming said pore by forming an aperture 
[425] through an insulator [410] and forming a sidewall spacer [420] in said aperture. 

In regards to claim 6, Parkinson et al. show forming a lower electrode [340] of said 
phase change storage element in said pore. 

In regards to claim 7, Parkinson et al. show forming a barrier layer [370] between 
said threshold switch [120] and said storage element [130]. 
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In regards to claim 1 1 , Parkinson et al. show forming said phase change memory 
includes forming a memory array (the two memory cells [500] in the middle and right 
side of fig. 12) including a plurality of memory cells as a plurality of integrated islands 
[500] spaced from one another. 

In regards to claim 12, Parkinson et al. show filling the regions surrounding said 
islands [500] with an insulator [510, 520]. 

In regards to claim 13, Parkinson et al. show forming said insulator [510, 520] to a 
height over the upper extent of said islands (fig. 11). 

In regards to claim 15, Parkinson et al. further disclose forming a vertical groove (the 
area occupied by [340] on the right side of fig. 12) in said memory array and a vertical 
groove (the area occupied by [340] on the left side of fig. 12) in a periphery. 

In regards to claim 21 , Parkinson et al. show all the elements of the claimed 
invention in figs. 4-12. It is an apparatus, comprising: a phase change memory [500] 
(the device in the right side of fig. 12) including a phase change storage element [130] 
and a phase change threshold switch [120]; a conductive line [270] coupled to said 
phase change storage element [130] and said phase change threshold switch [120]; 
and a via ([340] formed under the memory [100] in the middle of fig. 12) to said 
conductive line. 

In regards to claim 23, Parkinson et al. show said switch [120] is formed over said 
element [130]. 

In regards to claim 24, Parkinson et al. show said memory includes a substrate 
[240], a pore (the area occupied by [340]) over a substrate [240], said pore having a 
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dimension smaller than the feature size possible with lithographic techniques (col. 13, 
lines 11-15). 

In regards to claim 26, Parkinson et al. show an electrode [340] for said phase 
change storage element [130] in said pore. 

In regards to claim 27, Parkinson et al. show a barrier layer [370] between said 
threshold switch [120] and said storage element [130]. 

In regards to claim 29, Parkinson et al. show said memory includes an insulator [280] 
and said via ([340] formed under the memory [500] in the middle of fig. 12) includes a 
metal (TaN) line extending through said insulator [280]. 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 8 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Parkinson et al. 

In regards to claim 8, Parkinson et al. show forming an upper electrode [380] over 
said phase change storage element [130]. 

Parkinson et al. differ from the claimed invention by not showing said upper 
electrode having a vertical extent at least twice its horizontal extent. 

It would have been obvious for the upper electrode having a vertical extent at least 
twice its horizontal extent because it depends on the density of the memory cells in the 
memory. 
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In regards to claim 28, Parkinson et al. show an upper electrode [380] over said 
phase change storage element [130]. 

Parkinson et al. differ from the claimed invention by not showing said upper 
electrode having a vertical extent at least twice its horizontal extent. 

It would have been obvious for the upper electrode having a vertical extent at least 
twice its horizontal extent because it depends on the density of the memory cells in the 
memory. 

8. Claim 14 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

9. Applicant's arguments filed 1 1/9/05 have been fully considered but they are not 
persuasive. 

It is urged, in page 6 of the remarks, that the electrode could be the item 62 in fig. 
16. However, there is no sidewall spacer in fig. 16. Therefore, claim 9 is vague and 
indefinite. 

It is urged, in page 6 of the remarks, that the Applicant has provided a copy of 
translation in the Response. However, the examiner never received the translation of 
the German patent. It is also urged that item 4 is the supposed phase change layer of 
the asserted phase change threshold switch. Thus, the item 4 cannot possibly constitute 
a via, a damascene via, or a via to a conductive line in the periphery of the phase 
change memory since, it is not a via, it is not a damascene via, it is not a via to a 
conductive line, and it is not in the periphery of the phase change memory. However, a 
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portion of layer [4] which extends through the silicon dioxide layer [3] to said conductive 
line [2] is also considered as a via. Since claim 21 never discloses a damascene via or 
a via to a conductive line in the periphery of the phase change memory, it is not 
necessary for the prior art to disclose a damascene via or a via to a conductive line in 
the periphery of the phase change memory. 

It is urged, in page 6 of the remarks, that layer 6 is an insulating layer, which is part 
of the memory element 9. In addition, there is no barrier layer between the memory 
element 9 and the decoupling element 10. Since layer [6] is an insulating layer, it is not 
considered as a part of the of the element [9]. Therefore, layer [6] is formed between 
the memory element [9] and the decoupling element [10]. 

It is urged, in page 7 of the remarks, that the asserted damascene via 340 is not a 
via in the periphery. The term "periphery" is a term of art and it means outside the 
memory array. However, the via [340] is still considered as a via in the periphery 
because the term "periphery" may also means a side portion of the memory array. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Loke whose telephone number is (571) 272- 
1657. The examiner can normally be reached on 8:00 am to 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Sl S&tesi Jot*. 
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